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Description 

The present invention relates to poiyhydric alcohols and in particular to polyhydric alcohols having a 
further polar functional group. 
5 It is now known that certain polyhydric alcohols, particularly those having a geminaf- 
bis(hydroxymethyl) functionality are highly useful for curing urethane compositions. Such work is 
described in the United States patent 4,216,343 of Rogier issued August 5, 1980 which discloses 
£em//?a/-bis(hydroxymethyl) alcohols which also contain a terminal hydroxy! functionality. An example of 
such a compound is ^em-bis(hydroxymethyl) octadecanol. 
w It has been found highly desirable to use such compounds due to the high reactivity of the hydroxyl 
groups and the stability of the polyol. Additional work concerning such materials is shown in a series of 
articles from the Northern Regional Research Laboratory (NRRL) of the United States Department of 
Agriculture at Peoria, Illinois, U.S.A. Representative of such materials worked on by the NRRL are 
9,9(10,1 0)-bis{hydroxy methyl) octadecanoate esters and the corresponding acid. Such work is described by 
rs Miller and Pryde [J. Amer. Oil Chemists Soc. 54, 822Ar-885A (1977); ibid, 55, 469-470 (1978); U.S. Patent 
4,093,637]. US Patent 4093637 in particular discloses the preparation of Ci_ e alky! esters, such as the 
methyl, ethyl and butyl esters, of 9,9(1 0,1 0)-bis(hydroxy methyl) octadecanoic acid and describes these 
esters as being useful as intermediates in the preparation of primary plasticizers for polyvinyl chloride. 
Further disclosure of hydroformylation technology is made in an article entitled "Obtention de derives 
20 biofunctionnels" by R. Lai in Rev. Fr. Corps Gras. 17:455 (1970) b. 

Such compounds, however, have carboxyl groups or hydrolyzable ester groups and are thus not fully 
usable for wetting pigments in polyurethane coatings. Furthermore, compounds such as those of the 
present invention are miscible with polyisocyanates used to formulate coating systems. It is, of course, 
necessary to have sufficient miscibility to allow the formulations of the polyhydroxy compounds of the 
25 present invention into polyurethanes. Of course, the compounds of the present invention may be utilized in 
any area where both a poly hydroxyl functionality and a polar group are required. 

Throughout the specification and claims, percentages and ratios are by weight, pressure is gauge, and 
temperatures are in degrees Celsius unless otherwise indicated. 

According to one aspect of the present invention we provide polyhydroxy methyl compounds of 
30 formula I 

CH 3 (CH 2 ) ni [C(CH 2 OH)X] n (CH 2 ) p [C(CH 2 OH)X] q (CH 2 ) r [C(CH 2 OH)X] s (CH 2 ) t CH 2 M (I) 

(wherein X represents a hydrogen atom or a hydroxymethyl group; M represents a cyano, ester or 

35 N,N-disubstituted amide group, the CH*— M bond being a carbon-carbon bond; m, n, p, q, r, s and t are 
non-negative integers the sum of which is from 1 1 to 19; and n, q and s each has the value 0 or 1, the sum of 
n, q and s being 1, 2 or 3; with the provisos that where the sum of n, q and s is 1, X is a hydroxymethyl 
group, where the sum of n, q and s is 2 or 3, each group represented by X is the same and that where the 
sum of n, q and s is 1 and the sum of m, p, r and t is 14, M represents a cyano or N,N-disubstituted amide 

40 group) and mixtures thereof. 

In the compounds of the invention, the polar group M preferably represents a cyano group, an ester 
group of formula — COOR or an amide group of formula — C0NR 2 (in which R may be the same or 
different). The substituent R is an organic radical, preferably a C,_ 4 straight chained or branched alkyl 
group, optionally substituted by a hydroxyl group, or a phenyl group. Where M represents the amide group 

45 — C0NR 2 , the moiety NR 2 together may further represent a piperidino or morpholino group. 

The sum of m, n, p, q, r, s and t preferably is from 13 to 17. The integers m and t are each preferably at 
least 3, especially preferably 4, 5, 6 or greater. Where q is 1, it is preferred that n and s are each 0. The 
requirement for the compound of formula I to contain at least two hydroxymethyl groups (the proviso that 
where the sum of n, q and s is 1, X represents a hydroxymethyl group) will be satisfied where the molecule 

so contains a gem bis hydroxymethyl group and/or where hydroxymethyl groups are located at different 
carbon atoms on the carbon chain backbone of the molecule of formula I. 

The present invention relates to polyhydroxyl compounds which contain a polar functional group 
which may be introduced into the molecule by one of several methods. The hydroxyl functionality may be 
introduced into the molecule by utilizing an unsaturated material which is hydroformylated e.g. by the use 

65 of synthesis gas (a carbon monoxide/hydrogen mixture) to introduce a formyl group at the site of the 
unsaturation. Catalysts may be selected such that a polyunsaturated material is either 
polyhydroformylated or is monohydroformylated. Rhodium catalysts give products which introduce the 
formyl group at substantially every location of unsaturation in the molecule. On the other hand, cobalt 
catalysts introduce a formyl group only at one site of unsaturation in conjugated polyunsaturated 

so materials. 

The formyl groups can then be reacted via a Tollens' reaction utilizing a strong base and two moles of 
formaldehyde per mole of the original formyl group, to convert the formyl group directly to the 
ge/n//7a/-bis(hydroxymethyl) structures. 

However, if it is desired, the formyl group may be converted with selective catalysts such as sodium 
65 borohydride to convert the formyl group to a hydroxymethyl group. It is noted, however, that the present 
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invention requires that if such a reaction is conducted the intermediate aldehyde must contain more than 
one formyi group to ensure that a polyhydroxymethyl compound will be obtained. 

According to a further aspect of the present invention we provide a process for the preparation of 
polyhydroxymethyl compounds of formula I which process comprises (a) hydroformylating an olefinic 
5 compound of formula II 

CH 3 <CH 2 ) a <CH=CH) b (CH 2 ) c (CH=CH) d (CH 2 ) e (CH=CHMCH 2 ) B CH 2 M (II) 

(wherein M is as hereinbefore defined; a, b, c, d, e, f and g are non-negative integers, the sum of a, c, e, g, 
10 2b f 2d and 2f being from 1 1 to 1 9; and b, d and f each has the value 0 or 1 , the sum of b, d and f being 1 , 2 or 
3) and (b) converting the or each 

\ 

CH— CHO 

IB / 
group in the product thereby obtained (i) to a 

\ 

20 C(CH 2 0H) 2 

/ 

group by reacting with formaldehyde in the presence of a strong base, (ii) to a 

25 \ 



group by catalytic reduction, or (iii) to a 

30 



CH— CH 2 OH 

/ 



\ 

C{CHO)(CH 2 OH) 

/ 



3S group by reacting with formaldehyde in the presence of a weak base and subsequently to a 

\ 

C(CH 2 OH) 2 

/ 

40 

group be reduction, subject to the proviso that where the product obtained by step (a) contains a single 
formyi group, the conversion of step (b) is effected by process steps (i) or (iii). 

The starting materials of formula II which may be converted into the desired products of this invention 
include oleonitrile, a commercially available compound. The reactions are shown in the following scheme: 

45 

CO — H 2 

CH 3 (CH 2 ) 7 CH=CH(CH 2 ) 7 CN > CH 3 (CH 2 ) 8(7) CH{CHO)(CH 2 ) 7(8) CN 

Rh 

so Cat 9{10Hormyloctadecanonitrile (I) 

2CH 2 0 



CH 3 (CH 2 ) a(7) C(CH 2 0H) 2 (CH 2 ) 7l8) CN 



55 



60 



NaOH 

9,9(10,10)-bis(hydroxymethyl)octadecanonitrile 

In a similar fashion, linoleonitrile can be. converted into a tetrahydroxynitrile or a dihydroxy nitrile as 
shown in the following scheme; 
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CH 3 (CH 2 ) 4 CH=CH CH 2 CH=CH(CH 2 ) 7 CN 
linoleonitrile 
Rh cat i Co— H 2 
CH 3 {CH 2 ) K CH(CH0)(CH 2 ) y CH{CH0)(CH 2 ) 2 CN 



10 



15 



4CH 2 0 | 

2NaOH 1 

CH 3 (CH 2 ) x C(CH 2 OH) 2 (CH 2 ) y C(CH 2 OH) 2 {CH 2 ) x CN 



where x+y+z=14 



NaBH 4 



CH 3 (CH 2 ) x CH(CH 2 0H)(CH 2 ) y CH(CH 2 0H)(CH 2 ) z CN 



Likewise, linolenonitrile can be converted into the triformyl derivative by hydroformylation using a 
rhodium catalyst and synthesis gas. A tri [fire/n-bis(hydroxy methyl)] octadecanonitrile can be formed by 
reacting triformyl nitrite with excess formaldehyde and caustic. 

In this invention, unsaturated fatty compounds having 13—23 carbon atoms (excluding those in the 
20 polar substituent M) and having the above terminal polar function can be used for the preparation of the 
polyhydric alcohols of formula I. 

Similarly, 9,9(10,10)-bis(hydroxYmethyl)-N,N-disubstituted octadecanamide can be obtained from 
oleic acid as a starting material as illustrated in the following scheme: 



25 



30 
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40 



CH 3 (CH 2 ) 7 CH=CH(CH 2 ) 7 COOH 
HNR 2 

CH 3 (CH 2 )CH=CH(CH 2 ) 7 CONR 2 +H 2 0 



H 2 
CO 



Rh catalyst 



CH 3 (CH 2 ) 8 pCH(CH 2 ) 7(e) CONR 2 



CHO 
2CH 2 0 
Na OH 
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CH 3 (CH 2 ) a(7) C(CH 2 OH) 2 (CH 2 ) 7(8) CONR 2 
(A 9 f 9(10,10)-bis{hydroxymethyl)-N,N-disubstituted octadecanamide). 

The value of R in the disubstituted amide above may be for example dimethyl, diethyl, diphenyl, 
dibutyl, piperidene or morpholine. Again, while oleic acid is used as an example of the starting material, 
linoleic and linolenic acids could alternatively be used. 

It has been found that one particular ester of oleic acid may be converted very usefully through the use 
of isobutylene to give the tertiary butyl ester denominated as t-butyl 9,9(10,10)- 
bis(hydroxymethyl)octadecanoate. The t-butyl esters of linolenic and linoleic acids may also be employed 
analogously. 

Another class of compounds are noted as starting materials for reacting with synthesis gas to obtain 
compounds having formyl groups in more than one position in the molecule. This class includes linoleyl or 
linolenyl acids and alcohols as such starting materials are required to have more than one site of 
unsaturation. The two or three formyl groups, which result from hydroformylation of a starting material 
containing two or three carbon-carbon double bonds, may be reduced with sodium boro hydride to obtain 
the di- or tri hydroxy methyl product, e.g. using a linolenyl starting material the product will be, for instance, 
a 9(10), 12(13) di-hydroxymethyloctadecanonitrile, amide or ester, (such as a tertiary butyl ester). 

Suggested values for R are those having from 1 to 4 carbon atoms such as methyl, ethyl, propyl, butyl, 
sec-butyl, hydroxy propyl, hydroxyethyl or mixtures thereof, and, for the moiety NR 2 , morpholino and 
piperidino groups. 

To conduct the synthesis gas reaction, hydrogen and carbon monoxide are added in a closed vessel at 
temperatures of from 100 to 150 degrees C. The hydrogen and carbon monoxide may be maintained 
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conveniently at molar ratios of from 1 .5:0.5 to about 0.5: 1.5. It is noted that the ratio is not critical so long as 
the pressure is maintained in the reaction vessel by the component gases and the amount of hydrogen is 
not so great as to substantially reduce the unsaturated starting materials. 

In practice, hydroformylation with the synthesis gas may be conducted at from about 90 degrees C to 

5 about 170 degrees C, preferably from 110 degrees C to about 130 degrees C. Above the higher 
temperatures described above, increased amounts of unwanted by-products are formed in the reaction 
mixture. The pressure conditions suitably are maintained in this sealed system at from about 20 to about 
500 atmospheres (20.3 to 506.6 bar), preferably from about 30 to about 100 atmospheres absolute (30.4 to 
101.3 bar) during the hydroformylation. 

io Conventional cobalt catalysts may be employed to obtain a single formyl group, but are not 
particularly suitable for polyunsaturated compounds due to reduction of the unsaturation. Conveniently, 
however, the practical catalyst to use during the synthesis gas reaction is a rhodium-based catalyst The 
rhodium may be in any convenient form such as rhodium metal, rhodium oxide, and various other rhodium 
salts such as rhodium chloride, rhodium dicarbonyl chloride dimer, rhodium nitrate, rhodium trichloride 

is and other similar materials. The rhodium catalyst is also best utilized with a ligand such as trisubstituted 
phosphine or trisubstituted phosphite. Theterm trisubstituted includes both alkyl and aryl compounds and 
the substituted compounds of alkyl and aryl compounds. 

A particularly valuable ligand for the rhodium carbonyl hydride is tri phenyl phosphite or 
triphenylphosphine in that both compounds are particularly useful in minimizing migration of the double 

20 bond thereby avoiding a large number of isomers with respect to the formyl group. In general, 
triarylphosphines or triary I phosphites may be used for this purpose in the formation of the rhodium 
carbonylhydride ligand. In addition, the foregoing materials are extremely valuable in minimizing the 
undesired saturation of the double bond or the reduction of the formyl group. 

As was previously noted, materials such as sodium borohydride may be utilized to reduce the formyl 

25 group to a hydroxymethyl group thereby obtaining desired compounds of the invention. 

However, in most cases it is desirable to convert the formyl group completely to the gem- 
bis(hydroxymethyl) structure via a Tollens' reaction. Such may be achieved by utilizing a strong base as a 
reactant Should it be desired for some reason, weak base and one mole formaldehyde may be used to 
obtain the hydroxymethyl formyl compound which may be utilized for various purposes including 

30 subsequent reduction of the formyl group to give the ^e/n-bis(hydroxymethyl) variety of the claimed 
compounds. 

In either case, formaldehyde (which is relatively inexpensive) may be used in for example up to 1.5, 
preferably up to 1.2 times the amount actually required to obtain the hydroxymethyl formyl or the 
^eAn-bis(hydroxymethyl) compounds. A convenient manner of adding the formaldehyde and conducting 
3S the Tollens' reaction is by using a methanol solution of formaldehyde._ 

As a strong base sodium hydroxide conveniently may be employed, although potassium or calcium 
hydroxide may alternatively be employed. The Tollens' reaction is generally conducted at a temperature of 
from about 0 degrees to about 100 degrees C, preferably from about 20 degrees C to about 70 degrees C. 
The compounds of the present invention are particularly suitable for use in reaction with 
40 polyisocyanates to form urethanes. A substantial advantage in the compounds of the present invention is 
that the polar group of the molecule enhances miscfbility of the respective urethane forming components. 
Another significant advantage is the wetting ability of the polar groups which allows for the introduction of 
pigments such as organic or inorganic pigments, e.g. titanium dioxide, chrome yellow, calcium or barium 
Lithol, phthocyanines and oxide pigments thereby providing urethane coatings with a high pigment 
45 carrying capability. . 

According to a further aspect of the present invention we therefore provide coating and moulding 
compositions comprising a compound of formula \ or the reaction product thereof with a polyisocyanate. 

The following Examples are provided to illustrate the present invention without serving to restrict the 
scope of protection sought therefor: — 

so 

Preparative Example A 

Preparation of formyloctadecanonitrile (FON) 

Into a 1 litre 316 SS autoclave equipped with stirrer and heat exchange coil is place 617 grams of 
oleonitrile, 3.0 grams of 5 percent rhodium on aluminium (Englehardt Industries) and 3.2 grams of 

55 triphenylphosphite. The autoclave is flushed with nitrogen then pressurized with carbon monoxide- 
hydrogen (1 :1) to 1080 psig (7.446 MPa gauge). The temperature is increased to 127—133 degrees C and 
maintained for 3.3 hours with a CO— H 2 pressure of 970—1080 psig (6.688 to 7.446 MPa gauge). At this 
point a GC analysis indicated complete reaction of oleonitrile with the formation of FON. The reaction was 
cooled, the pressure vented and the product filtered. The yield of FON is 681 g. Rhodium is removed from 

60 the product by vacuum distillation. 

Example I 

Preparation of gem-bis(hydroxymethyl)octadecanonitrile (BHMON) 

Into a 3 litre glass reaction flask is placed 762 grams (2.60 moles) of formyloctadecanonitrile, 321 grams 
65 (5.84 moles) of a 54.6 percent solution of formaldehyde in methanol (Methyl Formcel, a product of Celanese 
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Chemical Company), and 6.6 millilitres of 40 percent solution of sodium hydroxide in water. The 
temperature of the system is maintained at 40 degrees C for 36 minutes then increased to 50 degrees C. 

After 25 minutes, a 40 percent solution of sodium hydroxide in water is added at a rate of 5.3 
millilitres/mlnute until, including the 6.6 millilitres initially added, a total of 297 grams has been added. 
s Temperature is maintained at 45—50 degrees C throughout the addition and then held at 50 degrees C for 
an additional 2 hours. The reaction mixture was cooled to 16 degrees C and 27.9 grams of a 12 percent 
solution of sodium borohydride in 43 percent sodium hydroxide is added. 

The reaction temperature is maintained between 16—27 degrees C for 20 minutes. 

The reaction mixture is stripped under vacuum at 49 degrees C to remove methanol and water. The 
10 residual product is washed at 54 degrees C with 500 millilitres of water plus 100 millilitres of saturated 
sodium sulfate solution. The upper organic phase is separated and washed successively with 500 millilitres 
of 0.1 N sodium hydroxide solution and 4x with 500 millilitres portions of water. The product is finally dried 
in partial vacuum (1 mm Hg (1.33 mbar)) at 70 degrees C. The yield of crude BHMOIM was 832 grams. 

15 Preparative Example B 

Preparation of 9(10),12(13)-diformyloctadecanonitrile 

Hydroformylation of 9,12-linoleonitrile was carried out similar to conditions described in Preparative 
Example A, except that the CO— H 2 pressure is maintained at 2000 psig (13.79 MPa gauge). 

20 Example II 

Preparation of 9(10),12(13)-bis(hydroxymethyl)octadecanonitrile 

Into a solution of 8.86 grams of 9(10),12(13)-diformyloctadecanonitrile (containing about 47 percent 
9(10)-formyloctadecanonitrHe) in 8.3 grams of isopropyl alcohol at 25 degrees C is added 0.77 grams of 
sodium borohydride over a period of 5 minutes. After 4 hours at 28 degrees C, additional sodium 
borohydride (9.24 grams) is added. After 44 minutes the reaction is worked up by addition of 5 millilitres 
acetone, distillation of the volatiles in vacuo. The residue is dissolved in a mixture of ether-water and the 
ether layer is washed with water. Evaporation of the ether yielded 7.60 grams of 9(10),12(13)- 
bis(hydroxymethyl) octadecanonitrile containing some 9(1 0)-hydroxymethyloctadecanonitrile, 
Identification of the products was made by I.R., NMR and GC-MS. 

Example III 

Preparation of 9(10),12(13)-bis(hydroxymethyl)octadecanonitrile 

Into a solution of 8.86 grams of 9(10),12(13)-diformyloctadecanonitrile (containing about 47 percent 
9(10)-formyloctadecanonitrile) in 8.3 grams of isopropyl alcohol at 25 degrees C is added 0.77 grams of 
sodium borohydride over a period of 5 minutes. After 4 hours at 28 degrees C, additional sodium 
borohydride (0.24) grams is added. After 44 minutes the reaction is worked up by addition of 5 millilitres 
acetone and distillation of the volatiles in vacuo. The residue is dissolved in a mixture of ether-water and 
the ether layer is washed with water. Evaporation of the ether yielded 7.60 grams of 
9(10),12(13)-bis(hydroxymethyl)octadecanonitrile. Identification of the products is made by I.R., NMR and 
GC-MS. 

Example IV 

Thermoplastic and thermosetting polymers are prepared as shown in the Table. 



TABLE I 



NCO Terminated 






Prepolymer 


Curative 




1 equivalent 


0.95 equivalent 


Split tear in psi 


A. BHON/PM 1000 


BHON/80 


1344 (9.27) 


4:1 MDI 


1:2 




B. BHON/PM 1000 


1,4 BD/BHON/C-20 triol 


1288 (8.88) 


4:1 MDI 


8:2:1 





* Figures in brackets are in MPa. 

0 These products show exceptional split tear strength. 

BHON is used to indicate 9(10) gem-bis (hydroxymethyl)octadecanonitrile. MDI is methylene 

diisocyanate and PM 1000 is PolyMeg 1000 a polyoxytetra methylene glycol. The ratios are in equivalents. 

BD indicates 1,4 butane diol and C-20 triol is 9(10)gem-bis(hydroxymethyl)octadecanol. A is a 
:c thermoplastic elastomer and B is thermosetting elastomer. 
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Claims for the Contracting States; BE FR DE IT LU NL SE CH U GB 

1. Polyhydroxymethyl compounds of formula I 

5 CH3(CH 2 ) m [C(CH 2 0H)X] n (CH 2 ) p [C(CH 2 0H)Xl Q (CH 2 ) r [C{CH 2 0H)X],(CH 2 ) t CH 2 M (I) 

(wherein X represents a hydrogen atom or a hydroxymethyl group; M represents a cyano, ester or 
N,N-disubstituted amide group, the CH 2 — M bond being a carbon-carbon bond; m, n, p, q, r, s and t are 
non-negative integers the sum of which is from 1 1 to 1 9; and n, q and s each has the value 0 or 1, the sum of 
jo n, q and s being 1, 2 or 3; with the provisos that where the sum of n, q and s is 1, X represents a 
hydroxymethyl group, where the sum of n, q and s is 2 or 3, each group represented by X is the same and 
that where the sum of n, q, and s is 1 and the sum of m, p, r and t is 14, M represents a cyano or 
N,N-disubstituted amide group) and mixtures thereof. 

2. Compounds of formula I as claimed in claim 1 wherein M is a cyano group. 

'5 3. Compounds of formula I as claimed in claim 1 wherein M is a group — CO OR or — C0NR 2 in which R, 
which may be the same or different where M represents an amide group, represents a C,- 4 straight chained 
or branched alkyl group, optionally substituted by a hydroxyl group, or a phenyl group and where M 
represents an amide group, the NR 2 moiety may further represent a piperidino or morpholino group. 
4. Compounds of formula I as claimed in any one of claims 1 to 3 for which at least one of the following 

20 conditions is satisfied: 

(a) the sum of m, n, p, q, r, s and t is from 13 to 17; 

(b) q is 1 and n and s are each zero; 

(c) m and t are each 3 or greater; and 

(d) m and t are each 4 or greater. 

25 5. Compounds of formula I as claimed in claim 1 selected from the following: 

(a) 9,9(10,10)-bis(hydroxymethyl) octadecanonitrile; 

(b) 9,9(10,10),12,12(13,13)-tetra(hydroxymethyl)octadecanonitrile; 

(c) 9,9(10,10),12,12(13,13|,15,15(16,16)-hexa(hydroxymethyl)octadecanonitrile; 

(d) 9 / (10),12(13)-di(hydroxymethyl)octadecanonitrile; and 
30 (e) 9(10),12{13),15(16)-tri(hydroxymethyl)octadecanonitrile. 

6. A process for the preparation of polyhydroxymethyl compounds of formula I (as defined in claim 1) 
which process comprises (a) hydroformylating an olefin ic compound of formula II. 



35 



CH3(CH 2 ).(CH=CH) b (CH 2 ) c (CH=CHWCH 2 ) e (CH=CH)|(CH 2 ) fl CH 2 M (II) 

(wherein M is as defined in claim 1 ; a, b, c, d, e, f and g are non-negative integers, the sum of a, c, e, g, 2b, 
2d and 2f being from 11 to 19; and b,d andf each has the value 0 or 1, the sum of b,d and f being 1,2 or 3) 
and (b) converting the or each 

40 \ 

CH— CHO 

/ 



group in the product thereby obtained (i) to a 

\ 

C— (CH 2 0H) 2 

/ 

group by reacting with formaldehyde in the presence of a strong base, (ii) to a 

\ 

CH . CH 2 0H 

/ 

group by catalytic reduction, or (Hi) to a 

\ 

C(CH0)(CH 2 0H) 

/ 

group by reacting with formaldehyde in the presence of a weak base and subsequently to a 

\ 

C(CH 2 OH) 2 

65 / 
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group by reduction, subject to the proviso that where the product obtained by the step (a) contains a single 
formyl group, the conversion of step (b) is effected by process steps (i) or {Hi). 

7. A process as claimed in claim 6 wherein the hydroformylation of step (a) is performed in the 
presence of a rhodium based catalyst. 
5 8. A process as claimed in claim 6 or claim 7 wherein the starting compound of formula II is an oleyl, 
linoleyl or linolenyl compound. 

9. Coating and moulding compositions comprising a compound of formula I as claimed in claim 1 or 
the reaction product thereof with a polyisocyanate. 

io Claims for the Contracting State: AT 

1. A process for the preparation of polyhydroxymethyl compounds of formula I 

CH 3 (CH 2 ) m [C(eH 2 0H)X] n (CH 2 ) p [C(CH 2 0H)X] q (CH 2 ) r [C(CH 2 0H)X] 8 (CH 2 ) t CH 2 M (I) 

15 

{wherein X represents a hydrogen atom or a hydroxymethyl group; M represents a cyano, ester or 
N,N-disubstituted amide group, the CH^— M bond being a carbon-carbon bond; m, n, p, q, r, s and t are 
non-negative integers the sum of which is from 1 1 to 19; and n, q and s each has the value 0 or 1, the sum of 
n, q and s being 1, 2 or 3; with the provisos that where the sum of n, q and s is 1, X represents a 
20 hydroxymethyl group, where the sum of n, q and s is 2 or 3, each group represented by X is the same and 
that where the sum of n, q, and s is 1 and the sum of m, p, r and t is 14, M represents a cyano or 
N,N-disubstituted amide group) and mixtures thereof, which process comprises (a) hydroformylating an 
olefinic compound of formula II 

25 CH 3 {CH 2 ) a {CH=CH) b (CH 2 ) c (CH=CH) d {CH 2 UCH=CH) t (CH 2 ) a CH 2 M (II) 

(wherein M is as defined above; a, b, c, d, e, f and g are non-negative integers, the sum of a, c, e, g, 2b, 2d 
and 2f being from 1 1 to 1 9; and b, d and f each has the value 0 or 1, the sum of b, d and f being 1, 2 or 3) and 
(b) converting the or each 

30 

\ 

CH— CHO 

/ 

35 group in the product thereby obtained (i) to a 

\ 

C-(CH 2 OH) 2 

/ 

40 

group by reacting with formaldehyde in the presence of a strong base, (ii) to a 

\ 

CH . CH 2 OH 



group by catalytic reduction, or (iii) to a 

\ 

C(CHO)(CH 2 OH) 

so / 

group by reacting with formaldehyde in the presence of a weak base and subsequently to a 

\ 

55 C(CH 2 OH) 2 

/ 

group by reduction, subject to the proviso that where the product obtained by the step (a) contains a single 
formyl group, the conversion of step (b) is effected by process steps (i) or (iii). 
60 2. A process as claimed in claim 1 wherein the hydroformylation of step (a) is performed in the 
presence of a rhodium catalyst. 

3. A process as claimed in claim 1 or claim 2 wherein the starting compounds of formula II is an oleyl, 
linoleyl or linolenyl compound. 

4. A process as claimed in either of claims 1 and 2 wherein the starting compound of formula II is a 
65 compound for which at least one of the following conditions is satisfied: — 
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(a) M represents a cyano group or a group — COOR or C0NR 2 in which R, which may be the same or 
different where M represents an amide group, represents a straight chain or branched alkyl group, 
optionally substituted by a hydroxyl group, or a phenyl group and, where M represents an amide group, 
the NR 2 moiety may further represent a piperidino or morpholino group; 

(b) the sum of a, c, e, g, 2b, 2d and 2f is from 13 to 17; 

(c) b is 1 and d and f are each zero; 

(e) a and g are each 3 or greater; and 

(f) a and g are each 4 or greater. 

Patentanspruche fur die Vertragsstaaten: BE CH DE FR GB IT U LU IML SE 

1. Polyhydroxymethyl-Verbindungen der Formel I 
CH 3 (CH 2 ) m [C(CH 2 0H)Xl n (CH 2 ) p [C(CH 2 0H)Xl q (CH 2 ) r [C(CH 2 0H)X] a (CH 2 ) t CH 2 M (I) 

(in der 

X ein Wasserstoff-Atom oder eine Hydroxymethyl-Gruppe bezeichnet, 

M eine Cyano-, Ester- oder N,N-disubstituierte Amid-Gruppe bezeichnet, wobei die CH 2 — -M -Bindung 
eine Kohlenstoff-Kohlenstoff-Bindung ist, 

m, n, p, q, r, s und t nicht negative ganze Zahlen sind, deren Summe 11 bis 19 betragt, und n, q und s 
jeweils den Wert 0 oder 1 haben, wobei die Summe von n, q und s 1, 2 oder 3 ist, mit der MaBgabe, dafc, 
wenn die Summe von n, q und s 1 ist, X eine Hydroxymethyl-Gruppe bezeichnet, und wenn die Summe von 
n, q und s 2 oder 3 ist, jede durch X bezeichnete Gruppe die gleiche ist, und daB, wenn die Summe von n, q 
und s 1 ist und die Summe von m, p, r und 1 14 ist, M eine Cayno- oder N,N-disubstituierte Amid-Gruppe 
bezeichnet) und deren Gemische. 

2. Verbindungen nach Anspruch 1, dadurch gekennzeichnet, daB M eine Cyano-Gruppe ist. 

3. Verbindungen nach Anspruch 1, dadurch gekennzeichnet, daB M eine Gruppe — COOR oder 
— CONR 2 ist, worin R, die beide gleich oder verschieden sein k6nnen, wenn M eine Amid-Gruppe 
bezeichnet, eine geradkettige oder verzweigte CWAIkyl-Gruppe bezeichnet, die gegebenenfalls durch eine 
Hydroxyl-Gruppe oder eine Phenyl-Gruppe substituiert ist, und, wenn M eine Amid-Gruppe bezeichnet, die 
Gruppe — NR 2 weiterhin eine Piperidino- oder Morpholino-Gruppe darstellen kann. 

4. Verbindungen nach irgendeinem der Anspruche 1 bis 3, dadurch gekennzeichnet, daB fOr sie 
wenigstens eine der folgenden Bedingungen erfulit ist: 

(a) die Summe von m, n, p, q, r, s und t betragt 13 bis 17; 
3S (b) q ist 1 und n und s sind jeweils 0; 

(c) m und t sind jeweils 3 oder groSer; und 
(f) m und t sind jeweils 4 oder groSer. 

5. Verbindungen der Formel 1 nach Anspruch 1, ausgewahlt aus den folgenden: 

(a) 9,9{10,10)-Bis(hydroxymethyl)octadecanonitril; 

(b) 9,9(1 0,1 0>,1 2,1 2(1 3,1 3)-Tetra(hydroxymethyI)octadecanonitril ; 

(c) 9,9(10,10),12,12(13,13),15,15(16,16)-Hexa(hydroxymethyl)octadecanonitril; 

(d) 9(10),12(13)-Di(hydroxymethyl)octadecanonitril und 

(e) 9(10),12(13),15(16)-Tri(hydroxymethyl)octadecanonitril. 

6. Verfahren zur Herstellung von Polyhydroxymethyl-Verbindungen der Formel I (wie in Anspruch 1 

45 definiert) durch 

(a) Hydroformylieren einer olefinischen Verbindung der Formel II 

CH 3 (CH 2 ) a (CH=CH) b (CH 2 ) 0 (CH=CH) d (CH 2 ) e (CH-CHWCH 2 ) 9 CH 2 M (II) 

(in der 

so M die in Anspruch 1 angegebene Bedeutung hat, .„ r «« 

a, b, c, d, e, f und g nicht-negative ganze Zahlen sind, wobei die Summe aus a, c, e, g, 2b, 2d und 2f 1 1 
bis 19* betragt und b, d, f jeweils den Wert 0 oder 1 haben, wobei die Summe von b, d und f jeweils 1, 2 oder 
3 ist) und 

(b) Oberfuhren der oder jeder 

65 \ 

CH— CHO 

/ 



10 



15 



20 



25 



30 



40 



60 



65 



-Gruppe in dem dadurch erhaltenen Produkt 
(i) in eine 



\ 

C(CH 2 OH) 2 -Gruppe 

/ 



durch Reaktion mit Formaldehyd in Gegenwart einer starken Base, 
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(ii)in eine 

\ 

CH— CH 2 0H 

/ 

5 

-Gruppe durch katalytische Reduktion oder 
(Hi) in eine 

\ 

C(CHO)(CH 2 OH) 

to / 

-Gruppe durch Reaktion mit Formaldehyd in Gegenwart einer schwachen Base und anschlieBend in 
eine 

is \ 

C(CH 2 OH) 2 

/ 



-Gruppe durch Reduktion, mit der MaBgabe, daB 

wenn das in Schritt (a) erhaltene Produkt eine einzelne Formyl-Gruppe enthalt, die Umwandiung des 
Schrittes (b) mittels der Verfahrensschritte (i) oder (iii) durchgefuhrt wird. 

7. Verfahren nach Anspruch 6, dadurch gekennzeichnet, daB die Hydroformylierung gemaB Schritt (a) 
in Gegenwart eines Rhodium-Katalysators durchgefOhrt wird. 

8. Verfahren nach Anspruch 6 oder Anspruch 7, dadurch gekennzeichnet daB die Ausgangs-Ver- 
bindung der Formel (II) eine Oleyl-, Linoleyl- oder Linolenyl-Verbindung ist 

9. Anstrichmittel oder Formmassen, enthaltend eine Verbindung der Formel I nach Anspruch 1 oder 
deren Reaktionsprodukt mit einem Polyisocyanat 



30 Patentanspruche fur den Vertragsstaat AT: 

1. Verfahren zur Herstellung von Polyhydroxymethyl-Verbindungen der Formel I 

CH 3 {CH 2 ) m [C{CH 2 0H)X] n (CH 2 ) p [C(CH 2 0H)XJ q (CH 2 ) r [C(CH 2 0H)Xl 8 (CH 2 ) t CH 2 M (I) 

35 

(in der 

X ein Wasserstoff-Atom oder eine Hydroxymethyl-Gruppe bezeichnet, 

M eine Cyano-, Ester- oder N,N-disubstituierte Amid-Gruppe bezeichnet wobei die CH*— M -Bindung 
eine Kohlenstoff-Kohlenstoff-Bindung ist, 
40 m, n, p, q, r, s und t nicht negative ganze Zahlen sind, deren Summe 11 bis 19 betrigt, und n, q und s 
jeweiis den Wert 0 oder 1 haben, wobei die Summe von n, q und s 1, 2 oder 3 ist, mit der MaBgabe, daB, 
wenn die Summe von n, q und s 1 ist, X eine Hydroxymethyl-Gruppe bezeichnet und wenn die Summe von 
n, q und s 2 oder 3 ist, jede durch X bezefchnete Gruppe die gleiche ist, und daB, wenn die Summe von n, q 
und s 1 ist und die Summe von m, p, r und 1 14 ist, M eine Cyano- oder N,N-disubstituierte Amid-Gruppe 
46 bezeichnet) und deren Gemischen durch 

(a) Hydroformyiieren einer olefinischen Verbindung der Formel II 

CH 3 (CH 2 ) a (CH=CH) b (CH 2 ) c (CH=CH) d (CH 2 ) 0 (CH=CH) f (CH 2 ) fl CH 2 M (II) 



so (in der 

M die im Vorstehenden angegebene Bedeutung hat 

a, b, c, d, e, f und g nicht-negative ganze Zahlen sind, wobei die Summe aus a, c, e, g, 2b, 2d und 2f 11 
bis 19 betragt und b, d, f jeweiis den Wert 0 oder 1 haben, wobei die Summe von b, d und f jeweiis 1, 2 oder 
3 ist) und 
55 (b) Oberfuhren der oder jeder 

\ 

CH— CHO 

/ 

60 -Gruppe in dem dadurch erhaltenen Produkt 



<i)in eine 

\ 

C(CH 2 OH) 2 

65 / 
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-Gruppe durch Reaktion mit Formaldehyd in Gegenwart einer starken Base, 
(ii)in eine 

\ 

CH— CH 2 0H 

5 / 

-Gruppe durch katalytische Reduktion oder 
(Hi) in eine 

\ 

to C(CH0)(CH 2 0H) 

/ 

-Gruppe durch Reaktion mit Formaldehyd in Gegenwart einer schwachen Base und anschlieBend in 
eine 

\ 

C(CH 2 OH) 2 

/ 

20 -Gruppe durch Reduktion, mit der MaBgabe, daB 

wenn das in Schrttt (a) erhaltene Produkt eine einzeine Formyl-Gruppe enthalt, die Umwandlung des 
Schrittes (b) mittels der Verfahrensschritte (i) oder (iii) durchgefuhrt wird. 

2. Verfahren nach Anspruch 1, dadurch gekennzeichnet, daB die Hydroformylierung gemaB Schritt (a) 
25 in Gegenwart eines Rhodium-Katalysators durchgefuhrt wird. 

3. Verfahren nach Anspruch 1 oder Anspruch 2, dadurch gekennzeichnet, daB die Ausgangs- 
Verbindung der Formel (It) eine Oleyl-, Linoleyl- oder Linolenyl-Verbindung ist 

4. Verfahren nach Anspruch 1 und Anspruch 2, dadurch gekennzeichnet, daB die Ausgangs- 
Verbindung der Formel (II) eine Verbindung ist, fur die wenigstens eine der folgenden Bedingungen erfullt 

30 ist: 

(a) M bezeichnet eine Cyano-Gruppe oder eine Gruppe — COOR oder — C0NR 2 , worin R, die beide 
gleich oder verschieden sein konrten, wenn M eine Amid-Gruppe bezeichnet, eine geradkettige oder 
verzweigte C^-Alkyl-Gruppe bezeichnet, die gegebenenfalls durch eine Hydroxyl-Gruppe oder eine 
Phenyl-Gruppe substituiert ist, und, wenn M eine Amid-Gruppe bezeichnet, die Gruppe — NR 2 weiterhin 

35 eine Piperidino- oder Morpholino-Gruppe darstellen kann; 

(b) die Summe von a, c, e, g, 2b, 2d und 2f betragt 13 bis 17; 

(c) bis ist 1 und d und f sind jeweils 0; 

(e) a und g sind jeweils 3 oder grdBer; und 

(f) a und g sind jeweils 4 oder groBer. 

40 

Revendications pour les Etats Contractants BE FR DE IT LU NL SE CH U GB 

1. Composes polyhydroxym6thyles repondant a la formule I 

45 CH3(CH 2 ) m [C{CH 2 OH)X] n {CH 2 ) p fC(CH 2 OH)X] q (CH 2 ) r [C(CH 2 OH)X] a (CH 2 ) t CH 2 M (I) 

(dans laquelle X represente un atome d'hydrogene ou un groupe hydroxym6thyle; M represente un groupe 
cyano, ester ou amide N,N-disubstitu6, la liaison CH*— M etant une liaison carbone-carbone; m, n, p, q, r, s 
et t sont des nombres entiers non negatifs dont la somme est comprise entre 11 et 19 et n, q et s 
60 representent chacun 0 ou 1, la somme de n, q et s 6tant 1, 2 ou 3; sous reserve que, dans le cas ou ta somme 
de n, q et s est 1, X represente un groupe hydroxymethyle. ou la somme de n, q et s est 2 ou 3, chaque 
groupe repr6sent6 par X est le meme et que, dans le cas ou la somme de n, q et s est 1 et la somme de m, p, 
r et t est 14, M repr6sente un groupe cyano ou amide N,N-disubstitu§) et leurs melanges. 

2. Composes de formule I selon la revendication 1, caract6rises en ce que M est un groupe cyano. 
55 3. Composes de formule I selon la revendication 1 , caract6ris6s en ce que M est un groupe —COOR ou 

— CONR 2 dans lequel R, qui peut §tre identique ou different lorsque M represente un groupe amide, 
represente un groupe alkyle en C,-4 a chalne droite ou ramifiee, 6ventuellement substitu6 par un groupe 
hydroxyle, ou un groupe phenyle et, lorsque M represente un groupe amide, le groupe NR 2 peut en outre 
representor un groupe piperidino ou morpholino. ^ 
60 4. Composes de formule I tels que revendiques dans Tune quelconque des revendications 1 a 3 pour 
lesquels Tune au moins des conditions suivantes est remplie: 

a) ta somme de m, n, p, q, r, s et t est comprise entre 13 et 17; 

b) q est 1 et n et s sont chacun zero; 

c) m et t sont chacun 3 ou plus; et 
65 d) m et t sont chacun 4 ou plus. 
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5. Composes de formula I selon ia revendication 1, choisis parmi les suivants: 

a) 9,9{10,10)-bis(hydroxymethyl) octadecanonitrile; 

b) 9^(10,10K12J2(13,13)-t6tra(hydroxym6thyl)octadecanonitrile; 

c) ^(lO^OLI^^flSJSJJ^IBCie^iej-hexathydroxym^thyUoctadScanonrtrile; 

d) 9(10) r 12(13)-di(hydroxym§thyl)octad6canonftrile; et 

e) ^lO^^tlShlBtieHrKhydroxym^thyOoctadecanonitrile. 

6. Procede de preparation de composes polyhydroxymethyles de formule I (tels que definis dans la 
revendication 1) consistant a) a hydroformyier un compose o!6finique de formule II 

CH 3 (CH 2 ) a (CH=CH) b (CH 2 ) c (CH=CH) d (CH 2 ) e (CH=CH) f (CH 2 ) fl CH 2 M (II) 

(dans laquelle M est tel que defini dans la revendication 1 ; a, b, c f d, e, f et g sont des nombres entiers non 
nigatifs, la somme de a, c, e f g, 2b, 2d et 2f etant comprise entre 11 et 19; et b, d et f etant chacun 0 ou 1 , la 
somme de b, d et f etant 1, 2 ou 3) et b) a transformer le ou chaque groupe 

\ 

CH— CHO 

/ 

20 dans le produit ainsi obtenu, (i) en un groupe 

\ 

C(CH 2 OH) 2 

/ 

25 

par reaction avec du formaldehyde en presence d'une base forte, (ii) en un groupe 

\h.ch 2 oh 

par reduction catalytique ou (iii) en un groupe 

35 \(CHO)(CH 2 OH) 

/ 

par reaction avec du formaldehyde en presence d'une base faible et ensuite en un groupe 
40 ^ 

C(CH 2 0H) 2 

/ 

par reduction, a condition que, lorsque le produit obtenu dans I'etape a) renferme un seul groupe formyle 
45 la transformation de retape b) s'effectue par la methode (i) ou (iii). 

7. Procede selon la revendication 6, caracterise en ce que I'hydroformylation de l'6tape (a) est effectuee 
en presence d'un catalyseur a base de rhodium. 

8. Procede selon la revendication 6 ou 7, caracterise en ce que le compose de depart de formule II est 
so un compose oieyle, lino!6yle ou linoienyle. 

9. Compositions de rev§tement et de moulage contenant un compose de formule I selon la 
revendication 1 ou son produit de reaction avec un polylsocyanate. 



55 



60 



Revendications pour I'Etat Contractant AT 

1. Proc6d6 de preparation de composes polyhydrdxymethles n§pondant a la formule I 

CH 3 (CH 2 ) m [C(CH 2 0H)X] n (CH 2 ) p [C(CH 2 0H)X] q (CH 2 ) r fC(CH 2 0H)XJ 8 (CH 2 ) t CH 2 M (I) 



(dans laquelle X represente un atome d'hydrogene ou un groupe hydroxym6thyle; M represente un groupe 
cyano, ester ou amide N,N-disubstitue, la liaison CH 2 — M etant une liaison carbone-carbone; m, n, p, q, r, s 
et t sont des nombres entiers non negatifs dont la somme est comprise entre 11 et 19; et n, q et s sont 
chacun 0 ou 1, (a somme de n, q et s etant 1, 2 ou 3; sous reserve que, dans le cas ou la somme de n, q et s 
est 1, X represente un groupe hydroxymethyle, ou la somme de n, q et s est 2 ou 3, chaque groupe 
65 represente par X est le meme et que, dans le cas ou la somme de n, q et s est 1 et la somme de m, p, r et t est 
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14, M represents un groupe cyano ou amide N,N-disubstitue) et leurs melanges, ledit procede consistant a) 
h hydroformyler un compost ol6finique de formule II 

CH 3 (CH 2 ) a (CH=CH) 5 (CH 2 ) 0 (CH=CH) d (CH 2 ) 0 {CH=CHMCH 2 ) g CH 2 M (II) 

(dans laquelle M est tel que d6fini ci-dessus; a, b, c, d, e, f, et g sont des nombres entiers non n6gatifs, la 
somme de a, c, e, g, 2b, 2d et 2f 6tant comprise entre 1 1 et 19; et b, d et f sont chacun 0 ou 1, la somme de b # 
d et f etant 1, 2 ou 3) et b) & transformer le ou chaque groupe 

\ 

CH-CHO 

/ 

du prodult ainsi obtenu, (i) en un groupe 

\ 



C(CH 2 OH) 2 

/ 

20 par reaction avec du formaldehyde en presence d'une base forte, (ii) en un groupe 

\ 

CH . CH 2 OH 

/ 



par reduction catalytique ou (iii) en un groupe 



\ 

C(CHO)(CH 2 OH) 

30 / 

par reaction avec du formaldehyde en presence d'une base faible et ensuite en un groupe 

\ 

35 C(CH 2 OH) 2 

/ 

par reduction, a condition que, lorsque le produit obtenu dans l'6tape a) renferme un seul groupe formyle, 
la transformation de I'etape b) s'effectue par la methode (i) ou (Hi). 
40 2. Procede selon la revendicatiori 1, caracterise en ce que I'hydroformylation de I'etape (a) est effectuee 
en presence d'un catalyseur & base de rhodium. 

3. Procede selon la revendi cation 1 ou 2, caracterise en ce que le compose de depart de formule II est 
un compose ol6yle, linoieyle ou linolenyte. 

4. Procede selon Tune des revendications 1 ou 2, caracterise en ce que le compose de depart de 
45 formule It est un compose pour lequei I'une au moins des conditions suivantes est remplie: 

a) M represente un groupe cyano ou un groupe — COOR ou C0NR 2 dans lequei R, qui peut §tre 
identique ou different lorsque M represente un groupe amide, represente un groupe alkyle en Ct-^ & 
chame droite ou ramifiee, 6ventuellement substitu6 par un groupe hydroxyle, ou un groupe ph6nyle et 
lorsque M represente un groupe amide, le groupe NR 2 peut en outre representer un groupe pip6ridino ou 

so morpholino; 

b) la somme de a, c, e, g, 2b, 2d et 2f est comprise entre 13 et 17; 

c) b est 1 et d et f sont chacun zero; 

e) a et g sont chacun 3 ou plus; et 

f) a et g sont chacun 4 ou plus. 
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